Diet, faecal pH and colorectal cancer W. van Institute CIVO-Toxicology and Nutrition TNO, P.O. Box 360, 3700 AJ Zeist, The Netherlands. Thornton (1981) put forward the hypothesis that acidification of the colon by dietary fibre may prevent the degradation of bile acids or cholesterol into (co-)carcinogens and so may contribute to the prevention of colorectal cancer. This hypothesis might gain in importance if the colonic pH could be manipulated through diets without an excessive amount of high fibre foods like 5 to 7 oranges each day as in the study of Walker et al. (1979) .
We performed a comparative study on the influences of a mixed western diet, a lactovegetarian diet and a vegan diet on mineral metabolism and colonic function. Twelve apparently healthy male Caucasian volunteers (students, age 20-25 years) were carefully selected for trustworthiness. They consumed the 3 different diets for 20 days each in randomized order. They were housed in the Institutes' controlled metabolic ward for the duration of the study, i.e. 60 days. They consumed all their meals in the Institute but continued their normal daily activities. Their diets consisted of constant and standardized meals and drinks. We measured blood parameters, mineral balances, faecal concentrations of bile acids, fatty acids, dietary fibre components and bacteria, transit time and faecal pH. Faecal pH was measured in freshlypassed stools of the 13th and 15th day of a diet. We assumed that this pH reflects that of the colonic content. Three regions of a stool were sampled to give 0.5-3 g faeces. The pH was measured with an electrode after 2-fold and after 3-fold dilution with distilled water.
The mean pH of the 3-fold diluted faeces of the volunteers consuming the vegan diet (median value, 6.75) was significantly lower than when consuming the lactovegetarian (median value, 7.2) or the mixed western (median value, 7.35) diet (P<0.01 when tested with signed-ranks test; Figure 1) difference between the pH of the stool on the 13th and on the 15th day was 0.25, ranging from -0.5 to + 0.7. The pH of the 3-fold dilution was consistently higher than that of the 2-fold dilution: mean value of 0.1 pH unit. The pH was also measured in a 3-fold dilution of 4 day composites (Day 13-16) of faeces from 6 volunteers: values of 6.6, 7.2 and 7.2 were measured in the faeces of the volunteers consuming the vegan, lactovegetarian and mixed western diet respectively. These pHs are comparable with those of the freshly-passed faeces on Days 13 and 15.
©) The Macmillan Press Ltd., 1983 The amounts of dietary fibre components consumed per day, as approximately measured with a modification of the Van Soest method in which pre-digestion with pancreatin was applied, are shown in Table I . The relatively high intake of cellulose and of hemicellulose while on the vegan diet might be the causal factor for the low faecal pH observed. These components of dietary fibre from a mixed diet are reported as being digestible to a considerable extent. Holloway et al. (1978) measured a digestibility of cellulose of 80% and of hemicellulose of 96% and Ullrich et al. (1981) of 16 and 45% respectively. The differences probably depend on the composition of the diet.
In this connection it is interesting that Bingham et al. (1979) found a negative correlation between the intake of pentose from dietary fibre and the mortality of large-bowel cancer in Britain.
Hemicellulose measured with the Van Soest method, contains the larger part of the pentoses, as can be concluded from the review of Kay et al. (1978) .
We suggest that a lower faecal pH may be correlated with a lower mortality of large-bowel cancer and that faecal pH should always be considered in epidemiological studies on the role of diet in colon carcinogenesis.
